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1 

1 1 lgtt{b4M£Aa>*SAJ&ft2r&. 
[Sf*^2] R^Srttc, >pt£< ifclllSi&JRt 

A©*#s*r*#<i-sfc»K, wmmtum^nm 

*ffijc*s^-C, 1 1 li£&JS t gift* fcttS*«:-£trfl:# 

Af*ft£*afc»fcRfc*»©*»a»fcKj£*«f'?fc* 

[Mt«5] KJC8«rt£, i fclll»S&Jg£ 

MiE*Sr*tHk'ft''lfe*#AUTI I IK&{b'IM*A&ttA 

f B ^U^#<t5fc»t, lllgftfcttliAolS 
Aj*ftB*fc, lll»5^«Sri6Jjp*l#&i-**a4: 

[»#*6] »*«4*fc«m*«5|E*^A^ 
»«fc*s^-*\ 1 1 IHEi[{iS<IUtF*trttJIAft$«« i: * 

*--fE\zmwrz^m*ffiz-x\,^z. kz&mk-rzm 
tnt:** kt>m&£tizmmkfrftM£frx\,^z.k£ 

I m&<t<fol& A *Sfi£ft-r S «> ic&S i: 
Ei©iE^4i:5ffl«i, 1 1 I8i»k»a*j*ft-r*fc 
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2 

t£^X\,^ZZk frttflt£ -r-SttAJ&JHM. 

1 0 ] 7 751EiS*^ 9 

tcffi«ro^Afig^Elc*iV^T, IM* 

fetLT^-S r, £ t»»4: r*ttAJ*«3t«. 
[§j|#JS l l ] l 3 vf *t*>— 31 

KE*©*SAl8ft#ifc«:«^-C»AJ5!t«S*fcl I IK£ 
{bfe^Ao 

[IfjftJS l 2 ] f»*E l l E«© 1 1 IKlftKMtr 

1 3 1 1 2 e«© 1 1 mmtvo^mt* 

[|»*914] 2E«©lllj)l»k**#flc 

[3BWWf£*flfcfftW] 
20 [0 0 0 1] 

l&m<om.-*z>i3m5m\ 1 1 i»i^bt&JSgA 

[0 00 2] 

-CV>6 I.nGa A 1 (I I XmAftM) ? 
<^<k^*#1J-:7y-i'T$>-5^l4S i Clffi±(CMOC 
V D ft (ffttte JUb5£4K*l jfcKfe) ^MBEft^ig 
A f& ft ft) * «r ffl V ^ fc m A )£ft fC ± 9 * $ tl X V » 5 . 
50 ^r-f T-^S i CSr«>Ki: l,xm^Z>®&ia^ III 

tt*«<, ^Jx.(i^)t7 :f ^^^<^##^ft<i--5r 
lffl«***>S. 

[0003] *fc, s^-^-r^ic^fflLfca-a-fctt. 
iaisaoeA^Pi^D-^mffiwsssi^t), itttros 

[0004] $p>ic •y-^r-rrstswij'g-icii^igttt 
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I »»t»**»^<-< * teiSBB J- <t 5 IF* * T'aMftt B 
MXh*), K(LD)^iM5iS*tS#« 

[0 0 0 5] r<a[HH&#flH-Sfc«>t-. t7r^7i 

[0 0 0 6] 0*J;Ltf:$C&fc T Japanese Journal of App 
Med Physics Vol.36 (1997) Part 2, No. 12A, 

L1568-1571J (EAT, H 
9 t^-TJ: 5*^—0* *V K(LD)a**S*tT^ 
-5c H9Wl/-f^-t-KWt, MOVPEMM 
*tij*S)36BtcTf--7r>rrSffi l ±(cg a NiKia^ 

7 7 7i 2 i G a Nf 3 SrWlUtft Lfcftl^, 

fflOS i02V^^4^Mt5 0 :^)Si02V^^4 

tt, *J<OCVD«t**ffi*lt«)3S«*c-CS i0 2 Jgl£i# 

MOVPEgg(Ct2 0Mm(Dff^GaNl3^ 
*6r|Rl^GaN3ft*3«Ria»U 

7°I^S^f 1 (M D - S L S ) 5 ?r» At 5 ^ <b T% g 

[0 0 0 7] roIi^MW^lci^ i^^r^ 
7«±I£G a N«tW1IWHl** LftV^lCtt^ 
T, *ft^ttS:fi«$*Sri:^BniBi:ft6*«, f7 7 
*<T*K«:fllv*Swi:KJ:5. tt«M±£#BHKI18t-5*r 
j&<DfflMtefef&£ ttaotv^o Si02 
■^^^UfiKXSSr^-C, MOVPE8«CiSiM 
«a* 2 isi^S <b 9 . XSd«*«l{ki-4 v * 5 MB*s#r 

[0 0 0 8] %\<DXmtLX^ MTL&Xffi TAppI 

ied Physics Letters, Vol. 73, No. 6, P832-834 (1 
998) j (J£AT. i2W«fti«t)(C|i > GaNfB 

mm-e\L mftcom 1 co^^s^o 2 0 M m 

|6jfiJc*«K % H-VPEM K7>T K«ffifiKfi)3£fifC 
T2 0 0/im(DGaNlJgMSl, *:<om^. Z<DfW- 
WSlfcG a Nfll^ 15 0m mCDJl$jC/^5 J: 5fC % 



(3) 2 0 0 1-5 8 9 0 0 

4 

£f£S}-T5o :WGaNitSllCMOVPE^i^V> 
[0 0 0 9] L**L<rt*fe. «2<0«*ft«W:, II^ 

[0 0 10] — ^ 3c&fc r Journal of Crystal Grow 
th, Vol. 189/190, p. 153-158 (1998) j (^T, 13 

«36£*bTl^5 0 :oaffili, 1 4 00— 1 7 0 0°C<D 
20 MM, *3«tt/»l 0 k b a r a>jBiSEEtf>£*EE;fi f» 
-C, SftGa^f)GaN^«SH6¥ft^^ot 
V^5o w^tl'&taS, :0/</^^Slf:GaNS^ 

t5r ^^-5TfiBi:*So ^oT. gll*5«fctfg5 2.<DfiE3K 
S«(OJ:5*c:xaS:«[»t{t;**5r^*<, GaNlS 

[ooii] L**L*a*e>. *3<0ra*ttfls-ei*. ft 

R***aMfi»Tft«K:ttS fcV*5M»tf;bS. #Dx_ 

£teft* 1 cmiltfc^ y*'^ x&mmit-ir 

[0 0 12] rt&ft®, KflEtf"-C^GaNJtt*rii*<OlB 
a^*#ftt6*ifetLt, SCfift ("Chemistry of Mat 
erials Vol.9 (1997) p.413-416j (J£AT, fg4<Ot£ 
3fc&ffi£^1-)tCi3:, NaS:77^^tLT«^fcG 

y#*k \,X<OT*s\\L-r hy[)A(Na Na) ^MG a 

^ ft;rt@=7. 5mm, I $ = 1 0 0mm)CiI?l 
«tSAU tORi£SM 6 0 0-80 Ot^fiSt 
2 4-1 0 Otifffl&ft-rZZkiCXy)^ GaNiSM 

600-80 o € csft<ojt«ttfiffl-e^j|*SfiEft^^rHE 
•^fo^, look %/ cm 2 mmtm 
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(4) 

5 

[0 0 13] 

[JMWSAWfeUJ: o h1~Z>mM] *5S9ll*. »l^»2 
4 if — K-^L D*©*7 f ^>T^^ > « < ?-9 f ^ > f ^SrfPK"*" 

[0014] 

fc, »#SlE*<0*WWU SJCMrtic, '>>fc<4:fc 

[0 0 15] »#K2E*M>3W)tt, RJES**rt 20 

4: fclll^JS^^^^^^^^iR^^tbT 

IT 1 1 ll)&4b««* J: 5 fcftoT** 

[0 0 16] B»*B3Efc<B«Wtt\ 1 * 

[0 0 17] »3ft«4iS*o»afi£S3Sll«, K 

/£S§srtfC ^ fell 4:^9 

Wb-&W«r»Ai-6**«r«*.-CV^«r fc*ttflfc4: It 

[0 0 18] Sfc, M*«5Btt0«iil/£ft»Stt^ K 

§$ttt^l KJft*»rtfctt**fc«:****tMb* 40 
• ft#ALTIIIllE»b«ilS»*:tt»J««**6J:5^ 
ftoTiaO, rcoiS. IM»a^b4fcfe*^*:#SS:** 

»*4: LTV>6 C 
[0019]*t »*3«6B*OlS»ril«*«tt, IS 

l«6»b»tt»S:i*»rt«**5 llll£&JR4:S 
**fctt«»ft*tffb*»4:©lt*«:— «Ki«»pr6* 
«&«;LTV*-5::4:4:W*i: ltv^5 0 50 



4$BH2 001-58900 

[0020] MA47CttottAAJHtltt, '> 
ft< 4: t79-/^^i:IIIJSA*l4:ft**>6V^ttS[*«: 
* 4: £ « ^ 1 1 1 1 KttJbWttA Srtt*fiKfi S ^ 

jcs**rt-c, MiK»b*©iS*rt»****tt6«i« 

4:, llllSA«4:***>SV^tt**«:'a:tf{b**i:3ft*« 

[0 0 2 1] M*«8Btt0ttJh*JUK»^ IS 

**7E*^IS»J*«aS«fc*sv*"C, KJ««»o*MBK: 
$ bK:*M)UNft*'Ktt btix&9, ll l«»b*tt*^ 

fc»Kl*W*S[*BE* 4: *»EE 4r coffiEE^^: C 
£ffii£4r. 1 1 \m&<kta&&*+&it»\z&9&U&l£ 

[0 0 2 2] (ft*99£«t<attAj££$EBtt* if 

[0 0 2 3] !S*5l0lEf^MSitl^ 
!fi#gt 7 75M« 9 o v^-f ti^*— 3Sicffi«o^S^A 

[0024] 1 1 mm<o 1 1 nfitt{b(MttA 

[0 0 2 5] 1(1**1 2E*<0MIK»b*¥# 

ftr^W^H:^ lE«^IM«»b*MS*«:JB 

[0 0 2 6] 3E«^MI«59[<bft¥# 
ftf^^it *9*^-f ^-e*>Swfc«:*W»4: ttv^ 
5 0 

[0 0 2 7] M*«l 4E*olll«»b«^# 

5 0 

[0 0 2 8] 

«*«S:^i-BI(»ffiH)-e*>* 0 Hlt#lllt5i, - 
Sioi rttc, ttrAAAtrff « 5 fcfecoricggSi l o 2 

[0 0 2 9] 1 0 1 (Dfy^^m 107IC 

(N)EA**Wt5 r 4 ^I8i 45 J: 5 ttStttt 
f 1 0 8*«RJC*«1 0 1 $:SilUT^S$tLTV^5o 

mmm^w i o 8 co— aai^Kicss 101 <D^m^ 
v , «ia8ttSjEE*« i o i co^T-m^ftj^e i o 9 



-4- 



7 

[0030] o 2frb&mmcmtitz 

i-s^&co&jsemwi o 3t>mvbtix\,-z> 0 

[0 0 3 1] MMf l o 3&J:V&m&1& f gi 0 8 
8102, 4I«f i o 3*5 J;(;i$«f 1 0 8 o 

[oo3 2]MSSio2rti:it \\mmtw&& 

btiX&V, 41Mf 1 0 3(0^1 0 5 

tt<DM<D±i®i^ R/fcSgSl 0 lO^fflHcteBU 

£<P^#5iOJEE36Bl 0 6#3£»$ft-C^ 
So "T*to*>, MMf 10 3, 5ti0 5*3J:^fiK« 

^ 10211, temm^ i o 3 (D±^(Dmmmm 1 o 

^611 IK A* GaWy^))l0 4«S 

£«l 0 2tdiBTrsc^^priBi:*6ttttH«^*> 

[0 0 3 3] *fc, ID 1 oaSAAftttBlctt* RJ£*S 
1 0 1 (*Hc£>6/&gS3§ 10 2 41«^f 1 

0 3<0lllJK&JR(0i|;S_tf. Ga(#!)^))10 4^B 

i^prt6i*5J:5lc, liD«i*a(i 10, l 1 l)« 
ttbti-cv^o iDJR^ad 1 o, 1 1 Dit 

SMSl 0 1 co^a5coTlH5(->^^rSLTV^^T^t:--^ 
- 1 1 0 KJfcSSl 0 lfl91gO#«F|HcffiBLTV^ 
1 li^biotV^, ^Ltb^cob — * 
-110, Ullt SLAffittttfll (H^^r-f) t-cfc «9 > 
SiSSSIl 0 1 0 2<Oi&#£. 

gtttffl 0 3 0)Hli)gAJIl(M;ttt, Ga(i/^A))1 

[0 0 3 4] ID i<o»SfiKfi3fiH«, H^7y 
^^(^ill &JgNa fe^^llNa «r«tHt*W ill 

lOlrtt, IIIK»k«*6(«X.liGaNtt»)(Z)lBf 

GaW^ *A>)££*(N)<fe3VM**#(N)*«trtfc 
**^MM***t*«*(l 0 3, 1 0 8)£tfftM£ti 
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«*»cfW»-e#SJ:5*«l«(i l 0. l l D*AtS 
*xT^<5 0 ^btc, SlS§Sl 0 lrt*ffie<Dg*JEErt 
KIM»^#S»BI<1 0 8, 1 0 9) t>ft«S*LTV*S 0 

[0 0 3 5] El 2 tt*£H(cA£&A«ASB0tt0tt 
fiK04«r*1-|a(»rffiEI)"e*)5o **3. El2tc:fcVNT, El 
l i|i]^0@3flcii^JL:W^4r#LTV>5o 

[0 0 3 6] H2<0*8fijfc&SSBfc, K*tt*ctt, Ell 

70 El2£#f$-f5<^ r<0agAricg36fi<>, Ell 

l 0 1 iteftfiKSSrtT* 5 fc*Oricfi2&S l o 2 # 

[0 0 3 7] * Ac, R^SSS 101 <£>F*9§|S£ra 1 0 7 (C 

(N)EE*«:«Wi-6ii:**W«Bift«J:5^ 

f 10 8dSKJE£*« 1 0 1 &jr«LT»*StL-C^5 0 

■ssMfcaeff i o 8 (D-mnzLfcigm 101 o^aucfc 
5 . i o i <&*»^je**j»«b 1 o 9 

[0 0 3 8] Sfc, filcf«SlO2j0^$raWlCiWc 
±*fctt, lll«4JR(OT*.tf, Ga Of!) >>A))<:fKM 
t6/c^M«f 1 0 3 3fl*K*tfetu-Cv^o 

[0 0 3 9] &IMf 1 0 3*5±t/B*««»l 0 8 
a*RJft**l 0 1 i:»UTV^5«BfH:, *». 

8102, M«f 1 0 3 ^ J;^i«ff 108^) 

[0 0 4 0] 102 rtKttu I I IttttfcfettA 

tf. MN a ifcSVMiN a t*Wt*ft(7^tt h 5 

£llli£&S(#J;itf, GaWy^))^5 
JRS^titi/^o M«f 10 3W«{^ 

IIIK4JR(OTx.«i. Ga(ify^A))104^^: 
i^-C^^^ra^fet), ^ST^I«10 5^lt 
6>ixT*3 9 > 10 3 co^: 10 5 <t(^S 

*KOftiJ^±ffl«, RJfcS*l 0 ltf^SBtCffifiU 0fS 

<t<^T?#5*DJEE36»l 0 6^3S***tTV^ 
40 So -r*fc*>, 48«f 10 3, ?t 1 0 5*5«tlfj«* 

S2§ i o 2 ajitfeSSl' i o 3 <n±_ffi<nmmmw i o 
6(cJ:o-CS5JEE^(«*tf, aSl^^fc^^Mi^Fffitt 
#*)t*JE^£f&J^>5r. ilci: 9. ftTH^l0 5 
A»&llllfiAJR(flx.(l. GaWy->A))104«I 

«i o 2t:ITt5:t«^^fi»i:fc 

So 

[0041] *t ei 2 (D&B%f&&mmc}5\,^x t>, s 

i o i k*> 1 o 2(OfMa^, 

i&^i o 3<D\\\m&mm*-\-£. Gawy^mo 
5o 4*«»^&ttrv^««^a*i*ft*<D!a»c««i-r 
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zztfr-zimttezxiic^ tm^mi 1 o, mi 
tmvbtix^&o jiDfR^sd 10, 111) 

1 lOt, RMSl 0 lfflicO^a^filtT 
V^{ftijg|5t:— * — 1 1 1 t ^b*otl/^o rtb^^>t 

-^-110, nut a«tt»««l(H^r>l-j: 

9, KJfcS«l 0 lrttcfc^j&SSSl 0 2<£>Mftt, 

MMf i o 3<D\\\m&mmz-tf. Gawy? 

A)) i o 4tiW*LbtiX^Z>m&<Z>1&&k$:ft:M<omm 

[0 0 4 2] -(DXolC^ @2^£Mitt), Ell 

(0tJ^li\ GaWy <>A)) fcft**>S^tt:a*«:«tfffc 
^t £:#)v^T 1 1 IK»bttieAi:ffiAAft$«^ i><0 

T% llltttt^ttttJKMitaGa NIAA)«>MAA^ 

o 2) t, wm&mimz-tt, caw 

y^A))t £*(N) S>*^rM£* (N) *r*tfft^* i sft* 

o 3, i o 8) b&&M£tix\<^z> 0 

•tit, :(Og^ioii:it W<HSSM 
a«ttS*L*««(l 0 2)£^A,£««*ftfictf)»«i;ifH 
it#5J: 5*««(l 1 0, 1 1 l)^^ffl$ttTV> 

5 0 £fbM, S^Wl 0 lrt«:ffi«oa*BE**c:»J» 

1 0 8, 1 0 9) fc^StbTl^p 

[0 0 4 3] t:5-e> 0 2OieMftitT(j;, K/£ 
o i *5J:r> # TgRfc— # — lio, ftiJSfBt — ^— l 
1 lSrJI5i5Jc^M8««Si 1 2**4 felcRttfeft, ^ 
{JUJSSi 1 1 2 tTS&t-* — l l 0, fiiJSB t — ^ — l l 

i b<Dmta*mmtti 1 sasKw-btiT^s. 
[oo4 4] ^/c, MWf i 0 3^j:(;ii«sf 

108U, tfcUl, KM^mi 1 2£JtjlLTE/SS3§ 

ioi rtcsott^o 

[0 0 4 5] £ b^. B2^8SMiStit fc — * 
-110, 1 1 l&£VVmttl 1 5 &*tr*MM*« 1 
l 2tSJE88i 0 l iOffl^C, 

* 2 ft*fft&*) 1 1 3*5±tME 

MMIl 14^KBStfCV^ 0 -f*t)*>x I2(^) 
1 1 3 l^lRlJ^S 112 0>*SfR«fc V) , *MRlJ<g 

51 l 2tgj£gli o l £ cDRJJtcgiii"^ J: 5 (ct£g 

[0046] m2 <Dmj&<Di&&!$,&mmxte^ 

1 0 1 O^ftiJfd^filJSS 1 1 2^K»tbtb. *M»J2&B§1 
1 2 left, gUgSl 0 lrt<oa*flE*<b(^IS£E*«'> 

rjess i o i ^rtfflyt^ffiy^EE^^*. ink 

S{t»feft^«fir5fe*fc^3f*ffi*EE^ t*«£Et 



(6) &m 2001-58900 

JO 

o ii^B«\ttfctt*Jrffiurv^tf^^o - 

#MH««1 1 2|coV*Ttt, *MW*«1 1 2 tTSP 

t— iio, {wait— * — i 1 1 toraKiiwasfi- 
j£t> b mmm<w£ji t t <d»eici»x. o z> wee* 

Jft-ett. 0 II*. Wtm&bM!£\±b<DW\jj* 

Mrffi-tz&m&hztK m2<D$iWMfitxte. mmtt 

JO WJEEtttRjfcSSl 0 1 fcJHWSWl 1 2£{c#tfc$^ 
[0 0 4 7] rOcfc^Ki, El2 0J»afigS36WC*5V^T 
t*«£Ei:0«EEd**C5«*(*MII**l 1 2) t, II 
0 Db&fttiiZtiX^ZZblcXiX^ u&m 

mkmxmmb&ikmzfTtziz. b&xzz> 0 
[oo48] -r^t>tb. m 2 (Dm&(D&&}&wmw:x 

fi, 1 2 tTSPt-^- 1 1 0, IMSSt:-* 

20 - 1 1 i tomtci^»f^i«-i i 5&wtbtix^zzb 

tct 9 , TSfSt:— * — iio, ftiJSPfc— ^ — 1 1 lldj: 

2<0«fig<OfeftJ5Kfi3SH-e«. fc— 1 10, 111 
*3 J: VWJRW 1 1 5 *^t**HJB*« 1 l 2 tKJSfflg l 

*mji)*frrtz>z.bt^mbtez>£o\c > m2<D#* 

1 1 3 43j:VJBE*ftiJ»»Bl 1 4*5 

^m^nx^^zbicx^) , Rfc&mi o lftzwmm 

50 [0 0 4 9] ^fc, H2^SfiKA3S«tc:*5V^Ttt, II 
ffit^3aEE^i:S««Wfl8S*l 1 2)t. Illlgft 
1 0 1) b&ftMZtlX^ZZ. tiaot, EJSSStf) 

[0 0 5 0] fttc. Bll*>5V^ttia2(OttftfiESaSBS: 
fftP^-T^o IIIKftftMlfrJI («*.tfGaN»*)«rJft* 
Xli^JSNa fcSl^ttNa «r*tfffc*»), 1 1 IK^JS 

[0 0 5 1 ] EI lfe5V>J^El2C0^f s ^^@T > li, K 
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&m*t h v i 2 o t wm&mmz-tf&mxv * 

0 8 75^^|g*^^^$r^tf^^^^S^l 0 1 

5o LT> ^DlR^(l 10,11 l){aoT5^§ 
§§101 1 1 IK^b^O^^jggg-^^^^ 

{Cio^rillS^b^f B (^J^tfGa N) 1 1 6<£>J&S 

[0 0 5 2] r (Om, RJ£S3§ 101 ft<D^m&n. I I 

iK^^fai i 6(D^^mnir z>t t h^m.'p 

U 0 lrt^^^JE^J^^-r^^T, 

SJC^Sl 0 lrt<DS*JE^«^*BSihU S/C«« 

1 0 1 rtco^^/E^^^^^I^— #6 J: ?> 
*S4/***K EAMffiW l o 9 »c iotWftftf l 
0 8^e>tt**fcrttft*S:«Wt**«rR«*«l 0 1 

rtd2»A-f3o l-*fc>*>* iWf i o 8 

jSS*l 0 lrtK. MMf l 0 3^tblllfi£&M(#J 

ot, IM«»b*tt*(«*.tfGaNtt4)**#<J5K 

[0 0 5 3] i5itGa/(Na+Ga)(CSt5GaN 
fflfiS;-r*^*>Ga/N^B8«Srx SJt£S«i 0 if*3<£>^ 

6fWo^;#4G a N^ftSr^SfcfetC^, Ga 
/N#»K "1" Gaii:S)SS^l0 

IIIBS£«i£**fcttSE*4:<& 
[0 0 5 4] tUAftttic, ffl;ttfH2<o«A/ft£3£a 

trw-*-** kjessi o irtfc»a**trv^jacfis 
&R&mi&irz>ti*>co&mmifc i g 1 o 3 <D^m^. 1 1 

l&&JS(&®;0 i o 4#Aft^ftT;fctK CO 

1 0 3 <D±z%i<Dtoi£mm 1 0 6 £ «9 , 
1 0 3 rt as*oEE $ tix&mx y?Aio4 

pTte£fto-C^6 0 K/£^3§1 0 l cortgfltcte, 

i$«f 1 0 8*5«fctfl£^»J«3£Bl 0 9£riILT, 
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ftwmmi i 2&Ej£*«i o 1 
ktomtomm*. « 2 o*^«jie»(«iLtf 

1 l 3*5J:tfEE^M»««l 1 4(cJ:oT^DlE$ix5 0 
^^K. Rj£*«i oirti, *MW*«i 1 2iRjcS* 

§§1 0 1 k<Dm<Dm®t. m&mwi 0 6K£5&®« 
ktez&iicfflm£tix\<^z> 0 

[0 0 5 5] Z<DVtmX, T«Bfc-*-l 1 0*5j:Vffll 

at:-^- 1 1 1 (ct 5, 0 lftcomm&w 

#m-T6o ±3*U^3o05««co^f^EE* 

N<o%g£k&&&mi£1rz>ikx\'±, &m&1fc < g 1 0 3<dX 
l 0 5^5>M#y A 1 0 4 dSST L4^J: 5 ^ jfe 

«tt^wi 0 3±m*b<o#xm***mmztix^z 0 

[0 0 5 6] G a N&A 1 1 6 tf> fifcfi # BB *& L 

tela*, &m&ife f gi o z<dk i o sfrb&mxy *a 

10 4«ft5J:?l^ &JR0W&*1 0 3±*Ra>fe<0 

20 EE*©J»3S1Bi o 9(cj:^RjcS«»l 0 lrtjcioto** 
*ffi*^©J»S*t5o ^<OZ kick VmWXfoZGa 

wvvj*)k&m(N)kAmifcmzi&ife£ti, 

1 0 2 t£*5V>TG a N££iP 0 116 CO/&g^jfftjf^i-£ 0 ~ 
c^fS, t — ^— 1 1 0^5J:U^«iJ^h: — l l l t^J: 9 

[0 0 5 7] r<fc«fc RJEtgl 0 1 

^1 0 KOW^SiSSSl 0 lrt*Cfi[***:tta[ 
1 0 l<D*»*»fcfiJES*»l 0 lrt^ft**fctt*** 

t>, SOTl 0 lrt^^^flc$r»(--^cDt>^(-*J^ 
t5I i:^*5rtg^^5o ^4b\ R^SS 1 0 1 (DftUfr 
bK^fSl 0 1 rt^S**fetta*S:$tp{l:-&i»«:» 
A-r^^gktt, Hi, El2tf>09-efc\ ii«f 108 
«J:tfEA«mttB i o 9 xhZ> 0 
[0 0 5 8] i£tz. *589!-Cia, SJC«*1 0 l rttc. 
40 'Pte< k h\\\tfe&mk77 V?Xkfri&3g£tlX& 

#A U T 1 1 1 mmtto&& * S * 5 cfc 5 <c o 

5fca6tc, IIIK^k:^f B ^^Sfi)cS^tc % $^>(c % I 

i iK^s^rii^DM^f ^ «t 5 ic4oti^. 1 1 mmt 

-T5^<htcJ:i9. lllflsa^t*tt*<o*:#$**:#<-r 
51i:^pfjg^45 o ^^ 5> lll»l&J8l*ii*Dffl)f&-rs 
*a«t. Hi, H2^»«iJ-C{i. Mif^f 10 3^J;t>' 
50 *D1E^@ 10 6 Tfe^> 0 
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[0 0 5 9] ^LT, *»W-CW:* llll££A£ft»£ 
fcttaE*Sr*Wb**i<OH:*«:-*lcW»LT, III 
ttft A * «t A A* tc ft oTv^ 0 

[0 0 6 0] H6»*»nicfl(«jHfAAA»C^) 
<fiO>«fi!i««:*-rBI(WBH)-e*>6o ft*, E)6^^ 
tt. S*iftft18j*£ LT. B2 0|SAA<K110«IjA«: 

T> IBi^ttAAftKC^«IA«:ffi^«r^:t>t>t>«A/ 
[0 0 6 1] IU 6 Ojlt AAftttC-CK. Jfcg^S 1 0 2 

»f 1 0 3 y *A 1 0 4*»tS«*OrtI 

[0 0 6 2] g| 1 &5VMiH2<0j»A/£S3£«TM2. fig 

i^^tSOt, ^S10 2, Mffi^f 10 3CO 

tttirAJftJtttB-Ctt. ^f^l 0 2©ffS?:x^^ 
l> ^MMf 1 0 3 ^rtltcij:^ -7 1 1 

Tb, Bt»s^t*Lbftj*lllfJctt*Hl, »AL*V\, 
[0 0 6 3] icDi^C i6oiMfSBl-J;ot 
1 1 l««{l:»ilSA«:«ft ttArtJUW 

T\ *3tt«ftlllK»t«ttA*****5wi*SpriB 
£ft6 0 

[0 0 6 4] ft*. ±i£<£>#J-ete, j&B^S 102 m~ 

^S:fflV\ M«f 10 3(^^^111 1 7« 
m LtitfK fi)cftf^ 1 0 2 COWS, &JBt«SJ!li 103O 

[0 0 6 5] ftalhfttf, UR»^ftf -5«*^iB»*5J: 
tf-tixfe^rttt^jsm, jgALftv^3|s|.-e«fcnTv^ 

ntfAv\ Hifo5^«iii2^A^fiSis 

fc*^-£\ WW-t ttArt*jPtt£*LS« 

[0 0 6 6] fLT, -kJSLfc»Afil»2f 
ft. ftAricfiSflttck 9ttAA*$«ft:IIIIRm:«IS 

[0 0 6 7] El 7 IS#38ffl fc« 6 ¥##7V*>f * (Dm$L 

MZTjk-rm-e&Zo ft*, H7^«m ^sm^m 

A*«S*fc I I l«»t«MSA*ffl^fc nSGa NSS 
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7 0UC, niAlGaN^7^KB 7 0 2, niG 
a N#-f K17 0 3, I n G a N MQW^ltf^ 
F)f£t£ig7 0 4, P SGaN^K|7 0 5 t p 
lGaN^77K|7 0 6, pSGa M7 
0 7asffl&*A#ftS*bT^a 0 r©*A*S*fti u 
Ttt. MOVPE ft^MBE (# 

^»3itr#*5/-) tt«ot»jRjeA***»*fflv^w 

[0 0 6 8] ftt^ - ?. G a N, A 1 G a N, InGaN 

10 (ommm 701-707 o±»^ y ^ ^«as*^ u 

S i O2«7 0 8^^^ h«*<O^BB*tUfc 

^tiAu/N i 7 0 9*£U<nffliJ:r— 5 y ^fltffiA 1 
/Ti7 1 0fc»«lT, i70M»l/-f«S 

[0 0 6 9] rc^#f*:w- f©p«lt-5 y*««A 
u/N i 7 0 9*«fctfnfiija— S 7^1iA 1 /T i 7 

[0 0 7 0] w^^ffcU'-im, #38W<E>lll8£*ft 
4to«SA (GaN«f B ) ^SI7 0 1<^LtffiV^TV^5fc 

^Ofi^t^t4otl/^o GaNlS7 

o mni-efe5:i^e>, S«7 0 1 (cKgS®7 1 

[00 7 1] H8tt*»«Kffi5¥##^>*>r;* 
cOfficO«^0t)^:^-rig]-T?fe5o ft*\ 8 8©flm ¥ 

¥##^'^r;MS, ±i£Lfc«fc 5fttt*"C*Art*S* 
^illl^^L^A^fflVN^Ga NStS8 0 1±K. A 
lN*fe^g8 0 2, GaN^777i8 0 3, A l G a 
NTSWM8/18 0 4, GaNf^l8 0 5, AIG 
40 aNKll8 0 6, n-GaN^>^^ M8 0 7^i 

ft«AfiKfi$tuxv^ 0 r^aaM^iSt ttll, M 
ovpe (^ttt&JRjctfBriSfi) Wmbe (»-T-l8^tr 
**v—) ft4»<o*fltttA***«fe4:fflv^ri:dS-e# 

[0072] ftv^-c, zcom+ftmx* 

I*. l3 8K:W:*LTV^ftV^ W<HGaNft^ 
/Ui8 0 5^tX7fy^LT^^ AlGaNTSfl 
Rg/8 8 0 4*^#«$*lTV^ o ^-HS8 0 8|j: 
A l G a N±a$Rg88 0 6 tSttfc^ Au/Ni 
50 tt>«JB«ififC<fc !K ^3yh^r-8^4otV^, v 
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— XH&8 0 8 i KW^iH8 0 9lin-GaN3> 

9? his o 7 kmLx&>>). a i /t i <nmmm&^ 

[0 0 7 3] rroi^^X^'f^ffiit-C, y-h®H8 

8 0 5»C-ft5nfl;^^^B*-r-5„ wGO#f§-e, y- 
^1S8 0 9 iKW >1H£8 1 O icofifjl-y — * 

[0 0 7 4] El 8 <Dffil&m-?\Z. G a N^-¥*/lWf 8 0 
5£r±gfl, T8fitf>A 1 G a NUlJp 8 0 6, 804t?S 
A/^yy/^ -rnflSit£*r LT^Stf^ ±SRcOAlGa 
Nilf8 0 6O^C0->>-^/U^7 : -n«it-et)jSi^' 5 Ifi6 
Tfo-So f-v^;wf8 0 5tLtliGaNi$:ffl 

fc^li. #J;Lli* InGaN, Al InGa N^X-h^fc 
■5Itg-Cfo6„ £fc, 3y?!>H8 0 7 i:LTn-Ga 
N/§£ffll^-C^£;a s > AlGaNfSIf8 0 6Srn-A 

[0 0 7 5] £ibkl, H 8 <D-^5c«^ #X 

[00 7 6] 

#91 lmm^m^xtn^ \\\mmv®<r>'&&&.-& 

Srfflt^Sr £4< s ffUtSr t *JbI ffit 4 5 C 
[ 0 0 7 7 ] »**8aa«i©38WH±*ttf, in 

i©aE^c5««i:, iiiai»t** s fi)sft-r-sfc» 

*J»i£E*«»i:«rl|[3*lc1T/j:9- R 
(CIS, ^c0Si^S5Swrtfti|i3 t tTJ^fflj7J>? 5 ftic<DEE^4r 

TOfc4 0. «=^h-T?tt*«ft«BS:*ai-*rias 

[0 0 7 8] »#*9|E««J*WilCJ:*irf, *ffl 

«Bi:K«»llo|IHc«»«r#Ai-*wi»cJ:9, 
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*»©tt*fi8fta*Jc4*««^t-#-©SMk«rBI5Jh 

So 

[0 0 7 9] §8*91 OlB*W>3S9!K: J: *Ui, H 

AL4v^«-WC«totLTt^©-e, »*W»c#e>*LSII 

70 IE £43, 

[0080] *fc, nxmi if£.m<r>&mtc£.ixt£, n 

«feSrffl^-C.III»ia[{k*tt«4rttftfi8«f5wi:-C, * 
»flcf f ^W^«rff*i-5ri:*iBri)B4a«©**<. 

t!JSprt6i4S. 
[0 0 8 1] Sfcu tS*«l 2!Btt«o«Wlcj;ixlix 8* 
**1 iB«.oill*SMMWS**:«v^T*«W»^-f 

J:5(c, *«fc*pfc!a^4v*i*iait4*S* 
IKS^Srfflv^T, T^-f^fcffcRU fcSVM*, III 

[0 0 8 2] 8S*«1 3Kf&<D3891l::j:mi, If 

i>ofi»*4tOTJ!)9. Sjtf^^iL-CB, tilt 

[0 0 8 3] fS#9l 4effi<Of89lfc«fc*Ui, IS 

#91 ltE®©IE46<oillKS{b^SSrfflv>T«^ 

[HBofsnMciftsu] 

[11 1 ] *Bn£tt&ttArtftKS0*affl*7M-HT 

40 

[El 2] *5gWtc^S^SJ5£S^S<Offii«Dfl?fi£09S:^-r 
[S3] *»9i©J£ftJ***&$rttW-f «fc»<0H-Cifc 
[114] *JBW©»*J«**«feS:ttWi-6rt:»e>«)BI^* 

So 

[H5] Ga/(Na+Ga)|:*tt5GaNMt4fc 
50 [116] *JgW»c^5^f B J«ft^®Wf|fero«Sfi)c0i|«r^i- 
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4#BI2 0 0 1 




17 








18 










117 




[El 7] *»Wfc«6*Wfr5 f /<-f * 
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1 2 1 




[0 8] *%lfl(Cff^¥«^V^ 






7 0 1 


niGa NIK 








7 0 2 


nSA lGaN^75^Kg 


[19] t^sffiic^tb-cv^u-- 






7 0 3 


nlG a Kg 










7 0 4 


I n G a N MQW(#fi&- 










m 




10 1 








7 0 5 


pSG a N#-f Kg 


10 2 






10 


7 0 6 


piA lGaN^7yKI 


10 3 








7 0 7 


plG a N^>^ hjf 


10 4 


IIIK&JS 






7 0 8 


S i Oi1&m& 


10 5 








7 0 9 


P ftO^— ^ MM 


10 6 








7 10 




10 7 








8 0 1 


G a 


10 8 








8 0 2 


A 1 NteJIUI 


10 9 








8 0 3 


G a N'^;y 7rl 


110 








8 0 4 


A 1 G a NTSPK^g 


111 








8 0 5 


G a N^-r^/lWi 


112 






20 


8 0 6 


A 1 G a NKig 


113 








8 0 7 


n — G a N >^ ^ h/1 


114 








8 0 8 


MS 


115 








8 0 8 




116 








8 0 9 


k w >mm 




mil 
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110 
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[09 ] 



p-dectrode 
p-GaN 

p*AJ N/GaN MD-SLS 

p-GaN 

In^Ga^^Wn^a^jN MQW 
n-GaN 

n-AI ai4 Gj ^ N/GaN MD-SLS 
B-In tjGa^jN 

SiO, 

GaN buffer layer 
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[SfcHBl ¥^18^2^ 8 0 (2006.2.8) 

[ mmmiE 1 1 

[MiE^^iSS^] fF if * <D «5 H 

[ *i jE <£>(*) S ] 
[ #fF»*0«SH ] 
1 ] 

R JC «f # , /J?*<i:t>lii»E&JRi77S'^^i:iSiRSSE$n-C*3tJ, nimmikyof& 
[ if *qi 2 ] 

K J& & * rtK , '>/i< ttIHR^It77 J'^^i^iKg$iiTfci9, R j£ 3& « 

It & m*&fSt*1t&to*m*^XlIim&{k'ltlti it & £ 7 ft o T 

fiB#(', $?>ic, iiiKA««riian«i&i- 5 - t t -r iu^^^^^r B w,=er B ^s 

[if 3 ] 

» * « 1 Sfc.fi»#3«2E«©*&arilft^8sJC*5V*-C, III0i&Ji££%£ft:tt2*S: 
4 ] 

RJ£*«rt l£ , ttlll«i^*t75y^^t*siR2e*ix-C43?), mmm.it Vote 

[ff 3*31 5 ] 

SJ^^^^JC, /Kc<4:tllllSA«i:77iy^^i:*siR*$ii-C*39, R tf; £ * K 
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i*4ftl4a*tttffc*»«;*AUTiiH)itftftefiS:8fi)afi**iJ:5i:4o-C 
*3 <0 , r ^ , llimm.it^}^^<D±^ $ £ * % < tsfcfei;, 1 1 1 ft g iP B <£> 3£ ii f& 

[ft** 6 1 
[It** 7 ] 

< i h y 5 y**£lllK&«££**5lM4fi*&-&tMfc£'*Ji:«rfflV'»TlIlB?a 
T? , IllKSft* OlSAAft^ ft $ *x £ , illtH A JR i fi* * * tt a* S: tf 

[ft** 8 ] 

[it** 9 ] 
[ft** 1 0 ] 

5 is a J* jt ^ e , 
[ft** i 1 1 

fft**17!r^ft**3WV^•r^^^-*^IS«^(0, ! g H ^ B fi)cS^fe^fflV^-C^ H 3 B fi)^ft$•y:fcII 
IftSM*SAo 

[ft** 1 2 ] 

ft**lllEm©III^g^^^f B ^fflVNT^SiL.fcIII^^it:^i^3»»:T f ^-<^, 
[ft** 1 3 ] 

ft**i 2f2«c<Diiiftgte^^^#^^^*ic:}o^-c, miiimmfcVo^mfc'rs^* 

[ft** 1 4 ] 

ft**i 2E«fc<oinaisi<k«j*aif*:'9*^^^K*3v^-c, tziiimmikVo *m-fc*r '< j * 

»4 , tff/W^-C*)5: ££4#1££1-3lllftgfti&¥3S#:7 f '<>l'* < , 
[ft** 1 5 ] 

lffiffi&gfc&»*fctta*3:£tHfc£&fefftffti-5iafcSrfli*.5I I i tfe a » <s a 
[ft** 1 6 ] 

BufSa#^fc(j:a^^-a-tp{k-a-^^iij]PM^i-5Xagr$g>tc-(i^?), ft**l 5JCJB 
[ft** 1 7 1 

MiaggoagfefttOlttlcRgtSISfeg & it**l 5 £ (3 ft * * 

[ft** 1 8 ] 

iiilBgSSioag^-^lc^St^l8?r$ ibl:fit5, ft**l7tcfEftcpi i I ft g 
[ ft** 1 9 ] 
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gff^igl5^^gt^^l8cDVN-fjx^liBtc§B@Ol I 1 i^S<bl?Ml(DMi^fe. 
[it #JS 2 0 ] 

iMia&**fctta*grgtHb-s-4feMu at ft -e *> p . 

l flf *rg 2 1 ] 

[ at* 35 2 2 ] 

iiE79y^^tt, thpnt-fes, a>^3gi5a>g>et^3S2i(ov^i'n^igtcie 

[ ft#J® 2 3 ] 

IffiBBjBiroieoifflfc, jjufa^^rt£i!t?fEg3f^3E^3^5Xm£$^U:M;i5, ft * 

3gi5 3&>g>B>^gi2 2g>v^i'na>iqi^iB«g3i i iMMMMMA^lMM^M^ 

[19*92 4] 

[ m mm 2 5 1 
immm 2 6 ] 

[ 2 7 ] 

i it mm 2 8 1 

[ MfJfcJg 2 9 ] 

ft *. 5 , B>»g2 7tcie«tg?iigftfiag^«. 

I»*S3 0] 

, w*3g 2 7 a>e>a>»g 2 9 <p\,^-rixi>> 1 mizm®.<oi£&mmmw:<> 

[H*93 1 ] 
[ ft *II 3 2 ] 

B8gaiRftj:g<SUT^aSr?g^j?-Br5»fttt> g iif if * H fe 5 , H^iI3 1 fE 3ft o 
f a Si! m m 1 ■ 

[ HlJfcS 3 3 ] 

2 7 a> ibfjf 3 20^r*t*>13BK:E<ft<P*6iS»i63S«. 

[ if mm 3 4 ] 

mmMJBJ^MJ^MMS^ mmmwizmm * z> . mmm27frt 3 mmm 

3 3«py^i*ixa>igtc8att(ofeaa!iss^B, 

[ft** 3 5 ] 

l cmJ:nj;»V'^/M I I I Si g m m 11 . 
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im*m 3 6 ] 

1 cmJ:n^?V'^/HOaNS6. 
3 7 ] 



